Hyperglycemia contributes to impaired insulin response in GK rat islets.
Insulin secretion and glucose metabolism were compared in pancreatic islets from type 2 diabetic GK rats treated with phlorizin or vehicle. Treatment of control and GK rats with phlorizin for 30 days did not affect body weight, islet glucose utilization, or islet glucose oxidation. In phlorizin-treated GK rats, glucose-induced insulin release was about twofold higher at 11.0 and 16.7 mmol/l glucose compared with vehicle, treated GK rats, whereas phlorizin had no effect on control Wistar rats. However, also in phlorizin-treated GK rats, the amount of insulin released by the islets was significantly less than that from control rats (5.29+/-0.33 vs. 7.50+/-1.31 pmol x min(-1) islet(-1) at 16.7 mmol/l glucose; P<0.001). Islet glucose-6-phosphatase activity was significantly higher in GK rats than in control rats; phlorizin treatment significantly decreased this activity. These findings demonstrate that hyperglycemia per se constitutes an important factor for impaired insulin release in GK rats. Correction of hyperglycemia normalizes islet glucose-6-phosphatase activity, which may be an underlying factor for the partial improvement of glucose-induced insulin release.